Translational machinery of channel catfish: I. A transcriptomic approach to the analysis of 32 40S ribosomal protein genes and their expression.
Ribosomal protein (RP) genes have become widely used as markers for phylogenetic studies and comparative genomics. However, they have not been available for evolutionary studies in fish although teleosts are the largest group of vertebrates with more than 23,000 species. Using a transcriptomic approach, we have cloned and sequenced 32 40S RP complementary DNAs (cDNAs) from channel catfish (Ictalurus punctatus), making them one of the most complete sets of 40S RP gene sequences from a single organism. Most 40S RPs in channel catfish are highly similar to their orthologues in mammalian species, but S19, S21, and S25 are highly divergent. Only one type of cDNA was found for all RP genes except S26 and S27, for which two cDNAs were found in channel catfish. Alternatively spliced transcripts for the S3 and alternatively polyadenylated transcripts for S19 and S21 were found. The 32 40S RP genes are generally highly expressed and together they account for 5.33-11.42% of expression depending on the tissues. Expression levels of the RP genes were highly variable both within a single tissue among different RP genes and among tissues with regard to a single RP gene. Taken together, these data strongly suggest post-transcriptional regulation of RP gene expression, particularly in consideration of the stoichiometry of their representation in ribosomes.